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Yield improvement and energy savings using
phosphonates as additives in kraft pulping

Phosphonate additives in kraft
pulping promise substantial energy
savings, increased yield, and
bleaching cost reduction

The kraft process, the predominant
pulping technology for producing
chemical pulps of high strength, is used
to produce approximately 51 million
metric tons of pulp per year in the
United States. Recent changes intro-
duced to the kraft process are directed
toward yield improvement, energy sav-
ings, or reduced bleaching chemical

additions which are all restrained by
capital costs or limited effectiveness.

Preliminary results show that adding
phosphonate to the kraft cooking li-
quor increases lignin removal, im-
proves yield, bleached brightness, and
conserves pulp viscosity. This new tech-
nology does not require the capital
investment that has limited recent in-
novations. Development and optimi-
zation of phosphonate additives for
the kraft process can increase pulp
yields, reduce energy and chemical use,
and reduce overall effluent discharge.

Wood chips after kraft cooking with phosphonate
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Benefits
¢ Upto10% energy savings in

the digestion process
* 4-6% yieldincreases
* 8-12% wood cost reduction
¢ Reduced chemical use
Up to 20% AOX reduction

Applications

Phosphonate additives can be added to the
cooking liquor in the kraft pulping process to
supplement lignin removal. Phosphonate would
replace alternate pulping additives and may be
added to all kraft mills.




Project Description

Goal: Develop and optimize a new
technology using phosphonates as
additives in kraft pulping.

The project objectives are as follows:

1. Develop a commercially viable
modification to the kraft
process resulting in significant
energy savings, increased yield,
and improved bleaching ability.

2. Evaluate the feasibility of the
newly developed technology
across a spectrum of wood
species used in North America.

3. Determine the best
phosphonate and optimum
process conditions for each of
the major wood species.

4. Develop a detailed, fundamental
understanding of the mecha-
nism by which phosphonates
improve KAPPA number and
yield.

5. Evaluate the impact of
phosphonate additions in the
overall chemical recovery cycle.

6. Demonstrate commercial appli-
cation of the optimized technol-
ogy by conducting extended
mill trials.

A Strong Energy Portfolio for a Strong America

Energy efficiency and clean, renewable energy will mean a stronger economy, a
cleaner environment, and greater energy independence for America. Working with a
wide array of state, community, industry, and university partners, the U.S.
Department of Energy’s Office of Energy Efficiency and Renewable Energy invests in
a diverse portfolio of energy technologies.
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7. Evaluate the North American
market potential for the use of
phosphonates in the kraft
pulping process.

8. Identify factors influencing
process adoption among North
American kraft mills.

9. Examine determinants of
customer-perceived value and
explore organizational and
operational factors influencing
attitudes and behaviors.

10. Provide an economic feasibility
assessment for the supply chain,
both suppliers and buyers.

11. Provide background to most
effectively transfer this new
technology to commercial mills.

Progress and milestones

e 3 years of experiments using
commercial aspen, pine, and
mixed hardwood chips and 12
different phosphonates were
performed at the University of
Minnesota.

e Experiments demonstrate that
addition of phosphonates to the
kraft cooking liquor improves
delignification, increases overall
yield, and increases strength and
brightness.
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